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(54) NETWORK AND EDGE ROUTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a network and an 
edge router that can build up an access group network by a 
VLAN(Virtual LAN) and build up a core network with an 
MPLS(Multi-protocol label Switching) network so as to 
provide a multi- protocol L2 VPN(Virtual Private Network) 
at a low cost with high scalability. 

SOLUTION: In the network where the VPN is formed on a 
common share network and communication is conducted 
within the VPN, the core network of the VPN is formed by 
the MPLS network 1 10, and the access network to the core 
network is formed with the VLAN 101-104 and edge routers 
111-114 that perform an interface function between the 
MPLS network and the VLAN are provided. The transmitter 
side edge routers convert a packet received from the VLAN 
into a packet with the MPLS and transmits the resulting 
packet to the MPLS network, and the receiver side edge 
routers convert the MPLS packet received from the MPSL 
network into the VLAN packet and transmits the VLAN 
packet toward the VLAN belonging to the same VPN as the 
transmitter side VLAN. 
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(54) immoZm *yh!7-?R«Xy^^ 

(57) imm 

imSl VLANT*T 9 Jfc-^ y h r7 — ^SrflMBU MP 
PN(03 7i^MtS^*l^ VLAN 101— 104T?ttaT 

n ^MPLsffl t vlanppB ©^^^7 * - xmm& mn-r z> 

MPLSP^ffiU SfSftJ^aiy^— ^WtMPLSlHJ: ^ § 
AN'<4ry h SriSflTiiVLANi: IB— OVPNUlJR-fS VLANiCfa 




1 

[ttxgi i ] *^\* 5/ h ? - ^ _LIcvpn&^/& b , tev 
y^/uxj ^ffl^vPN<7>arffl£^/*^5£#u:* VLA 

"9 . 

MPLStf)^ s/ HcS»bTMPLS3iBKi£fciJU SftttUO^i 
^/U-^ttMPLSlBJ: (?§ff LfeMPLSO^y 2/ h£VLAN 

CL££4#»£^£SS3fcJSlfE*<Z>*S' h !7-^ 0 
SixSVUWKBU^HYID) £MPLS<7V*>r 5/ H£$**l,5VPN 

-</u£r5fc#>, ttVPN^^^Sr^-rSMPLS^^^ h 
LTMPLSlfilCiSfciJU 

«ft«3Ly^— ^ttMPLSJBJ: DSff b^MPLS/^5/ h 
£ *x 5 VPN 7 ^TUfc* CVt VID£:5fc#> , KVID^r 

5, 

— ^tdfttfTMPLS^s/ h^^WtSl^^ft^t^^ 

y left CfcBSM 9^Sr**, StJlSVPN^-< 

/I'il tMESI JB 7 ^< A £ ^ frMPLS^ >ryY i k%LJ& b T MPLS 

j*3£§got Ku^iraiy^— ^eoT irfflfc: It 

mu^<D^yi?jv—^\zmm\^, #x y ^- ^ttgfi 

r £*»»£i-*tt#«4tE*o*5> hl7-^ e 
[W5RJ16] y h !7-*±fclVPN**ifj*U MPL 



(2) WIS 2002-164937 

VLAN3SBU-7* (VID) £ VPNfiSSU^fc SVPN^^/UO^JSS: 

^n^VIDfCJ^ CfcVPN^^/U&^tfK SevPN^^/l-3:^ 
frMPLS'^s/ hSr&ritLTMPLSM^iSltUi-SMPLS^^r-x 

*H«*.* ffJlSMPLS/N'^ry h^jSWtt, 

*0 ^-</u£^tpMPLS/^ s> h^4fijct5> 

8 ] WISMPLS^^r ^ h fefiKfflW:, 
ttEVPN*r«rt^*tt^VLWKl"*«-*-<5ai jy^U-^ <t 

» [»#«9l y h 17 — ^ ±«CVPN*^riiU, MPL 

SfflT?ttVPN^=»TKB«:^fiS;U, VLAN-eK^Tiffl^M-r^ 
T ^-fer^P^^-TS^^ h 17 — ^l^iJSxy^- 

VLANKSU^ (VID) £ VPN^SU^T 5 ^ ^ VPN 7 ^/KO^JS 

inSVPN^^/U^JCSC/SlVID**^. ^VID^r^tfVLAN 
/^5> h**ri£LTMPLS«^i»ffl-r-5VLAN^^y h 

tl«*ill 0] *^^>^ h!7-^±{CVPN«r^U, M 
PLSJH^ttVPN^arlHSrJKjaU, VLANt?tt3T3Hii^j-r 
57^t^i^Mt5^^ hy-?\C&{-iZ>^yi/;V 

VLAN»SU^(viD)i:VPN»flU^rfcSVPN7^^<o»jSSr 

ix^VIDJC^ lSfcVPN^^</l-^^^>, ttVPN^^^Sr'&tpM 
PLS^^^z h«:*fi8:bTMPLS»H{CiStli-rSMPLS^^!x h 

5^ 



3 

^tlSVPN^^MOfc tfcVID«:#«K IgviD&^trVLAN 
/^y h LTMPLSPlC j£ ffl-T 5 VLAN'* ^ 5/ h 

l 0 0 0 1 1 

vV/U-#\zmt>*). «MC, h!7-^±*CVPN 
(Virtual Private Network) £rfl£j* U ^VPNF*3T-ii{s £: 
*t5^S> h !7 — ^Xt/#*r^y h !7 — ^_LiCVPN£r^j& 
U 7-</u^^ -y^SH^ttVPNO = TlH*»jSU VLAN 
(Virtual LAN)*?® = TffltCfcH-* T ^ -txm&l&f&T 

[0 0 0 2] 

#*tt4B*{fc^ttft*ra:t, -T v h 5* y b 14 0*11 
VPN(Virtual Private Network) ftflf 3^ *iXJE< 

-?<»mm &Kife-r a r t * < mm^t z&m<D%Lmm 

X'h*). T?±*V — /<, WANA-— VPN¥£!^@^£: 
3W« LTWAN±{C*3S£;ft£o vra**«^*««fclW\ 
IEEE802. 1Q(D VLAN (Virtual LAN) M J; 5 IPsecl££ 
MPLS (Multiprotocol label Switching) J: £ 

[0 0 0 3 ] VLAN(ffi«LAN)l4, * s> h 17 — * l£*J** 

isiisj— *vu— ^ftr-fr^n, 7i/-A^B-F*t^ 

ht>W— ^rttftftoix*. AfrSVLAN^— TTfl 
0>9flri4 u -f ir3M*3tf 5 +S£SjfE£ff 5 /i—^ * ^ * 
4«t*u«<tbftt\ VLANSr*a-r<5*-«:l-tt, (1) *~ 

h-C— 7VLAN, (2) MACT Y IsXy*— ;$"<— *VLAN, (3) 
i; £✓— *VLANft^*><5o ^(7)5^>> *— h'* 
— 7> VLANI4 , y^^:/^:/ (switching HUB)±<D$9 
31*- h*tt-C#ttlcvLAM^i — ^4:^-r6*"5C-Cfc 

«9 , X, MACT Kt*-;*^— ^^<— ;*tt«*j&*i»ollACr K 

u;**^— ^^LTVLAN^— ^Sr^J*-TS t^, § 
{f/^/r^ f> |*l<7>S§{f tgMACT K^^tcS^^T^^-r^V 

[0 0 0 4] ^1 1 814*— h"<— *VLANO«jS;fl|-t*fc 
9, ^^'^SHB^IWSLAN* — hPl—P6(C^rtb 
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4 

-ett^ya^oiH^^tttt^nrir^o LAN*- h PI 

-P3l4^-^ltC«U, LAN*- hP3~P6J4^— ^2 
K^rt^ h 7 l^— A|4^— ^lrt<7>ig^O^{C^D — 
— K^Y* h 7 U' — AI4^— :/2ft<7>*;£o^ic:/n 
:/rt"?*Tfc>*U SfeSVLAN^— /l, 2 Pfl<7>iiff I40 
id? ;i — ^b&StJ{ci4^n— h7i/-A^«*(: 

[0 0 0 5] VLANT-J4LAN*- hP3£>£ 5 \Z-W&<n?^ 

1 9{C^-T«t 5!clS*0^-r s/^V^n^SHBI— SHB35C 
#^-f ^^V^^^SHB1—SHB3(7)*— f>Pl~P3^r^ 

/u-yfbi, *^-^H#oasu^-e*>5VLAN id 

(VID:Virtual LAN Ident if ier) ^rtt-^t" ^ *{C^3^-f 
18*^0 VLAN (VLAN1~VLAN3) ^rW^-T S C t 

-n^^i?, in— mLAN{cmi-s«*i4»:e»^f{c^ 

[0 0 0 6] r&Hbtti* IEEE802. lQ^<t 0 fll 

MAC^ U — ^T'S^o ^ ^ft^MAC^ l/-A^§fttL2 

[0 0 0 7] H2 0 14 VLAN (IEEE802. 1Q)(7)MAC^ U — A 
^sr — ^ y bT-fr>V , Mlf4MAC^5$feT F^^ (MAC DA) „ M 
2(4MAC«fS7cT Kl^^ (MAC SA). M3I4^^, M4J4^-f 
V, HLsmP'^try b(IP^yy/TC?^y¥/'r — i?mx 
&>6o ^^M3(44^-f hl?«j*^iX, TPID(Tag Proto 
col Identifier), ^t77^t!)f^f, CFKCan 
40 onical Fotraat Indicator), VID(Vitual LAN Identif 
ier), length, RIF(Routing Information Field) £: 
tltt^o TPID(7>ffll4l6xi?S:^81-00(lEEE802. 1Q^ V 

^-r ^)^H3£snrt^5o 3.— tf^^^r^-y x-y 147 

U-AO«5feJffifir«:3lfs/ ht«SLfct^ CFIi4^^ 
^S/^(C^o{j-^RIF fieldC0^SI^:^-t-t>^>, VIDf4l2t r 
y h*J*O^—*-^/ULAM»BU-T-t?*>0 , 2 12 =4096^(7>V 

iD^rit^-rsc^^r-^So 

[0 0 0 8] H 2 1 I4VLAN<7>HlSW"r*> 0 . PCI— PC4I4 

^yay«*, SHBit4*-hPi, P2(c/^y =rviS*PC 

5» 1, PC2i>mf8t£ilfzmi<DX'( y*?>>f'^, SHB2I4* 



s 

— hPl, P2fc>*y=» >fflmPC3, PVkfr&tfcZ tltL%$2<D 

^n/^-^t^So mi, m2<Dxj y^-^y^sn 

Bl^tt^rtb^ixtf- hP3$r^br®30T)^^ 
:/SHB3£g^LTl^6 0 

[0 0 0 9] mi, m3^^V =t>-«^PCl,PC3I^VID=10 
<DjgimLAN&*j£U 312, m40^y ^>«*PC2,PC4 
f^VID=20m2(7>VLAN^«^U, X, ^^y^^^^SHB 
l—SHB3CO£-#— hPl—PSJ^ia^COVIDffi-C^-r £ 5 J-^ 
^-^bJHt^So ft, 20(OVIDM^:^-rS^— 

2o(7) >f)\s— 7\z.m-f s t> ff)r*fc5o y = vs^pci^ 
fe^yavia^pca^x^j/ htaft-rsw*. ^y=» 

Vig^PCll^^^^tC^y 3 >-«;fcPC3<7>MACT FU^Ir 

y hl£ flgftbfcijSi;*^ 5/^V^/n^SHBI 

TV^f-^i:^^, ttviD=l04:^t** 
try Hc#;tjQLTVID=10<7>#— hP3J: ^iHi±J*T6o Ei 
t£*^tt£^S> hl*«3^-f ^^^^^^SHB3C0 
hPl, ?2&frVXm2X'f y^>tf'^SW2\zmiS£ 
tlZ* %2*4 y^>9'^$BB2t*9 9tt*'*fry b& 
m^-ttitt. ^^^L-CVI=10<7>^— hPlJ: 5/^3 
>*^PC3(C^fs^-5o 

[0 0 10] — /^a V3S8*PCl*^SU^/i-*-^ 

3>«*PC4^^^^ h*aMrt-£»-S\ ^y=r>- 

»*PCltt U-T-^2^ 5/ yjciyi-— ^RTCOMACT K t"* (t"f 

^ (IP^ 9) \Z'< y ^ ytffcfcPC40 Jyf^ZT (IP 

hlJ: !3SfSLfc«l^-f ^^v^^SHBli*. & 
# — bl<Dm-rZ> VLAN<DVID(=10)£rr- — ^/U «fc «9 
!£VID=10£:^tr* ^$:§fl^^ ^ h {CttJD LTVID=10CO 
hP3£ 9i£fcti-fSo *3^-f y^^7'^%mzx$& 
$:{gs*try h&t<7>3.-£VID= l6«r*-rs#— hP3«fc 0 

-Y-V3T Klx^Sr#sabTVIDffl[Srl036»b20lC^MU. 

h^loftMACT Kl^^^r^^y ^^*^PC4(7>MA 
CT K^CSILtK/^ 5/ h«r#- hPlJ: ^i^tti-r 
So H4*3^^f j/f y 

HB3(7}tf — hP3, P2^:^VLr|g2^-f ^^V^^^SHB2{C: 
i£fE£*bSa 3*2*^ 5/^y^ySHB2[i^^#^^^ 
y btf&m'ttitts 9 ^£#-LTVID=20O#- hP2£ K> 

3!^z>*«^;*x-fc Wvh^y h) ogE#5SM£tfc# 

So 

[0 0 11] VPN£r*£j#-f S;frj££ b T MPLS (Mult iproto 
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col label Switcing) (C J: S Jjmfrtb S . MPLSte, 

^ a 1st ^ 5 «&o*^IP*H «R«ttfciift») 

Olffi^^^^rt?^'^ h^/ut&So MPLSSSte, IP/^ 

HabelJ SroUO U * y b 7 — 9 ±.<D/U— ? ft labels 
F<Z>labelffl£rpop, push^ fz fciswap LTIP'"^ y 
h^feiS-TSo c<z>MPLSlcJ;*U;£, iPOn^^^ayl 
■9— tr *&*ttfrc#, u^t>, a ygic^^a 

^scalabilityOiSl^^T&So X, MPLS^^oTV 
PN^r«fS-rS^S^RFC2547BGP/MPLS VPNsi: 

nr^"9, ^orfc^^j:^, >r v^-^^ b v—9 Ji 
tcip VPNSr«^-rsr t&m&z* 
[0012] mpls^, i"('Y2tiPm<ntpm\ctir.mtfii 
bttSo i»#<z>/^— 9m?'<fry b<Dl?^y 9£&m^ 

Tm$*nm : k9tfT-r&#* mplsm^^-^^ip— 

#HR-fr"f, IP^ y 9 1 L2^ y ^IBfclRtf 6> tlS label 
S-5^r|5iS«k3l-rSo H2 3ttMPLSORSBT*)t), 
^7 l~5liMPLS^/l— ^~efe f9 . MPLSyt~^l, 5I^MPLSP<D 
#»£*!B5-r£*:5> ^/l— ^«T*«:U, MPLS/U- c^2~4 
I^mplsPp*3 0=tT/i-— ^^r*^c;-r So **yi?lV— 9 Uc 

5>^/U— ^5{CIPT KU'^IO. 1. 100. 0/24^r^-t-S?5$feco 

*Pflr*iift^^T5t>^>^-rs^, -^#>, n«^«ttd 

tb^^i s/^/U— ^l, 5Wf>lLDP(label distribution pro 
tocol){C^oTLSP (label switched path) ^label&JB 

7 -^/Ha- 4 atf*ffr& ^ tl S o 

[0013] ;6^stt««c*5i^, ^fttia^^^sj: y> 

l?'*try b ^r^t^MAC^ A^A*t5^> ^ 5/ 
— ^llix— y^«r#RR jU(^MPLSCO^^^ 
r**> S shira^ ^^(^^-TS)^ft^DL, l^shim^ 9 <D 
label field^labeli: It T39J ^ttJD L (push), ^OMP 
LS/U— ^2fClf^«tr^m-*-So MPLS/U— ^2«:^ — ^2a 
&#RK It label T39J >Srlabeir37j (swap) , 0: 

(7)MPLS/^ — ^3^[pltfr5SW-rS 0 MPLS/^ — ^ 3 t> *T — 7 
/UZa&^m bTlabel T37J ^: label T36J (C^^ (swa 
40 p), ftOMPLS/U-^4tC[fi]tfTiSfS-**S. [^^{^, MPLS 
fr—94ft J r — T'/Ha # fig b T label T36j JS b labe 
1 r p0 pj ^T**^> label^r^/KCb(pop), ^<7>MPLS/U— 
9S\Zfttfxmm-rZ>o ^y ^5^1abel=^/UC0^ 
U' — ASrSfS+tltf, MAC7 l^— AJ: f?MPLS<Oshira^y 

[0014] MPLS^^ — ^"C#>SLSR (label switching 
rout er) \$ , fr—^^97* — * ^ ^ IPjg ^>1S 

l^tlt^So -T&fc>%, LSRI^IPco/u— ^^?~7 
50 v b=*/lr(RIP,OSPPtj:¥)&#:#>KLfgi&\ZfQoX. LDP (la 



7 

bel distribution protocol) [ZftoT 7 X & &ft 

[0015] 12 3tt^^w*;*K£ottfi^<DR?iB 

^ (LSR) SttOSPF (open shortest path f irst) afc }Z<T>>V— 
flslf^n hat/U*r«[oraflr«llPLS/^— ^ (LSR)Ucft 
^ 5 Jbiffio/u-* (LSP) 4 1*^— * (LSP)4fcM b 

label It 7 — A SrtiSffl^S £ 

^*«*KSOIPT (=10. 1. 100. 0/24) &m 

S* MPLS/U— *(LSR)4l*£^T^Slabel 

ffi(=36)S:#a&, tf>o, /u^-fy^n h^/u£«oT 
i£fitBOMPLS/l — * (LSR) 1 {Z [S] j&> 5 MPLS^— 9 LSP3 

IgMPLS/l— ^LSP4lC*fblabel2:r36jicLT 7 U — 

At»H-r*J:5«ll-r6i:*fc, ^&«;fcg|goiPT 
F (=10. 1. 100. 0/24) £i£So X, MPLS/l^ — ^ LSP4I3 

ft:, local label (=36), outgoing label (=pop lab 
el) , prefix (=10. 1. 100. 0/24) , MPLSA— * (LSR) 
5 £ (^outgoing interf ace(=ether 6), Next Hop(=MPL 
S/U— 9 (LSR)50IPT Kl^^)^Wt^o JUT, R« 
{C, MPLS>^ — 9 (LSR) 3, MPLS>S — 9 (LSR)2te^^U 
x-:/^3a,2a£#jS;L, X, ^ 7 9 T&SMPLS 

^ (LSR)lli7^r-^;Ha$:Mt5o 
[0 0 16] ^ Affile *3^r, 9&9cI?T KU-^10. 1. 1 
00.0/24<7>IP^>Jr y h 4r*-*"5lttC7 V'— A^iSflTttiai* 

SfcMPLS/a^^&ttJOStU label f ieldOlabelffltS: 
push, swap, popLttJ&*bMPLSP£&#L, jnyS^u— 

StlSo 

[0 0 17] 0 2 4teWL$<D^y yx~&>&iyj±^y Vis 
him header)<D«^£ 1^-^2:7 W — -MMAC7 U — A){d 
*5itS->A^y^^»AffittRWBlTfc5 D B*> Mitt 
MAC5u$fcT K (MAC DA) , M2h*MAC$£fa 5gT K (MAC 

SA), M4l2^>f:/, M5t^IP^>>*$/ h (IP^ V *7TCP^ SX 
£7^— *«5)T*>S 0 M6W:U-r^2^s'^<bIP^y ^ffl 
(Cjf A^S^A^s/^T&l? , 20fc*;y hOlabel fiel 
d, 3 tTy h^EXP field, 1 b* y h <7>S field, 8t* y h 
<7>TTL field£r^TLT^S 0 MPLSTttv' 5/ ¥<0*# 
y?{&mif*imx$bi), 7>* y?-tZZbK£K>V?U 

&mm-rz>zt&xz z>* 1125 (a) tc^ 

-TJ: ptClO^IP/^^ h{C20CO-i/A^iy^M6,M7^:a; 

^TKi^-r^o 02 5 (B)|OTti5(^ miv-A^^ 
^MetOlabeKPfjilOlabeDi^MPLS^ y h — ^rt^cD 
efffl^ltffiffll, »201abel(»JB2«>label)ttxy 
vvu— ^LSCo^o it Ulfto VPN*flKSU-t- S #>ffi£! 
t5o i-*to%> JH201abeir4VPIffliWJffl|cflt«-ra o 
X, a— if IaI»*«SU + 5fc^^f|201abel4r«flli-S 

[0018] 1 2 6 I 2 o<mabel£* 9 y 9 LTIP-VP 



(5) 4#gH 2 002-164937 
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N£l^t-SMPLS/VPNO|ft^g|T&<? , i^^-^U 
^r^LTVPN AO^-if^aift-r5<>0^-r6o 

-ID(VPN8ttS"m*#Jt? it5o 0TJ2, xjx^- ^1 
I2VPN-Aif h<7>^$/ h y — 9T Fl"* =192. 168.0. XM 
#JSLTVPN-ID=13&»]0 ST. X, xy^- *5I*VP 
N-Aif>< h<7^s/ h !7 — H 1^^ = 192. 168. 1. XM*ftSS 
bTVPN-ID=l3*#l9 ST, VPN-B^^f h <T>* y h 17-^ 
T KU^^ZZZ.ZZZ. Z. ZM*fJffi:LTVPN-ID=14SrS']!? ST 
So Sftttlais'^/U— ^5«:iBGP(inter bord 

er gateway protocol) (C^o T, VPN-ID/^ y VV — ? 
T K^^<Z>fi^-&fo-&S^label»«S:iSft«!|3i2X 
— ^llCil^n-f So iBGPi^TCP(7>=r^^^3 V^r^oTJl 

3 /U l^^o TMPLSP (O^yis JCtt®-** S /U— ^ IrI db# = 
r/u-^**ii 0 UTVPN««i7>jSaS:-t-So 8©«t 
1^:, Sft«^y^-^5ttiBGPS:«oTiSft«l^y^ 
/U— ^K-, Tl92. 168. l.X, VPN-ID=13j <D=y^</^^2\ 

T*>Si:5i^aL, x, rzzz. zzz. z. z, vpn-id=i4(7>7^< 
^ /H^r4jT^S^ii^a-rSo ^^>'lf«^£{cbT, 

v>/u— 9 1 W: VPN-IDS *C 7 ^^f - -ffr la, lbSrffja-t- 

So 

[0 0 19] ^i^tfftt, €-MPLSffl/l — ^1^112 
2,0 2 3 t-RS b3t J: 5LDP(labeldistribution prot 
ocol)fcj:0^^y h^rMPLSPrt^T^-rsyt^co^ 
-^/u^^tKJt-t So r*UcJ;i?, 37;u-^2^bx 
y v 5 /!^— ^Hc£q&192. 168. 1. X(DMPLSKi^ffi 7^^: U 
Tr5jd^il^0^n, X> ?B$feZZZ. ZZZ.Z. Z^MPLS^i^^^ 

LTr5ja«ii*DSn, 7^f-V;m, ibtcii 

*5I/^T, VPN AOi- ifiJ*^ h (i^fg7CVPN-ID=13)}6^IP 
/^j/ h^A^-TS^, 3Ls/^-^miHft7cVPN=13 
%Jf%9cl?T KU^ = 192. 168. l.X{cS^^t7-y;Ha 
*#,«L, VPN*JSUffi V-<^(=3), MPLSfe^^-</K= 

5)^r**!>, ^tifj2oW7^4r^y h(ctt^-bT^ 

T ^ 2 tCi£ff-r So /U— ^ 2 f^MPLSteiUffl 9 

(=5)Sr#BaUT«iS*Si3lS:fi : V\ * S^—^S 

i^^^y h^aS-fS^, VPN*iJSUffl7^</u(=3)^r#S 
LT0tSVPNi5vPN AT^>S ^^:*J©f b, v^</i-^Sc«9[^ 
^ ^T/^y h^rVPN AO^-if^^ hcO^{C^fcii-rSo 

1^ 3i s/ ^ «c «ft 7C VPN- ID O I j" 7" — ^ 3* 
Rtf ^x-^Kci^fiTcVPN-IDR^SfelPT Fl^ 

^ <DU^ K>*k \Zftf& S -frT VPN^JSUffi 7 ^ MPLSK 

[ 0 0 2 0 ] M 2 7 I^MPLS/VPNs^t^^HTfc V , iift 
^#(^o/<^^)(D^y h F-**MPLSfflt?«j#L)fc 
^'JT^>So lltt^n^^^OMPLSffl, 12, 13, 14I3MPLSP 
COjny v^tcttg-f S^^^^^y^ ^ ^ (PE;l- — 

5^ ^), IS — lS^MPLSifflrt^ttg-rS^r/U— ^, 21—24 



lil^rAWyh?^^ b), 25—281* ISM*^;* 

7A^x^v> tc&g-r -5 ^ ix/u— ^ (ce/i — * ) -e 

hZo PE/U — *12— 15f*2|^JICDMPLS£r1>-#— h ^ 
O, VPN*««fc-r*/i — *-t*fc6o #««|PE/U— *W:CE 
frfrb^Jl-f- y V \Z.^*bv- — -7jls \cmfe£tl 
vpn¥UB"J ^ (VPN-ID) & WPN*U»J JB 9 *</Hrf+ 
SOU, X. S««^PB/u— ^tttt^^-y hSrSW-Ttutf 
^ OVPNtei£,E 7 (VPN-ID) l^Jft Ctlg^ 
/^S^h^2tilt5o H2 7(D{Fi]r-|j:I$^^f^2I, 
22{C£ 9 VPN A^^J$$tt, BISP^ 7^23,24^1 X V VP 
NBWJntl/^o t*oT\ VPN-AP^l O^^^v-^T 1 

A^afcfc^gtevPN Art<o«*g«teLa»r**;*T?# 

n*{C. VPN-Brt^«*^gt>VPN-Brt(7>«^^g{CL*^ 
[0 0 2 1 ] 

J: 5 VLAMc £ £ vPNtftil:*; 

T-VPN**J&T-# 5flJ/£2*&£o L*>U VID^— ;u 
Ktt**12bit^*>0, lOxt^JC-r^^:, 4,096ffl*-CU 

^O^, 4,096fflBEill»tf>V 

5o — MPLS{cj:5VPN«ISife(cJ:n«, VPNBfcSU^Sr 
*a"*"61abel««W:20t r y hT-&3fc#K VLANM<fc5 

&>£ 0 L2»U MPLS^J:SVPN«jBifeT?W:, a-foiE 
1\ ba>t>, ?<Dltf— 

[0 0 2 2 ] £*_h£ 19 , ^5/ h C7 — ^ 

M*3l*T\ VLAN^j-^SwitchingHUBr-T ^ii^.^^ h !7 
-***3SU MPLS»JCS/1— #^3T^jy h !7-^S:« 

tfi-TS «fc 5 tcbT^{ffiftffil^r-j.o^>r-/uttcoiS^vp 
N*:««-rartr*s. *»w^sutoaww:. vla 

N£MPLSfWl-<Y ^^^ai— ^*K^S^^^<t D VLAN^M 
PLS3<^l?T-#5£ 5*-U J&>0, VLAN^bMPLS— <D& 

A-tt (tfcKtt) O « ^ VPN* ISWf+S C^"C*> So 

* > ^/n :/ £r££/8 L , ilbtte Pfl <7>WAN_L ICMPLS VPN* 
i*t5 Z t TK«ftltift-C J-O^ -Jr-yHt (ttHtt) O 
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SS^VPNSrS^-rsn *»W<z>B'J*>B«tt, V 

PN**J«-rSBS{C, IP£*#.£>IPX,FNA, Apple Talk...** 

[0 0 2 3] 

{cjztu*, h r7-^±(cvPN*^jSb, ®vpn* 

^#l*cvPNO=iTiS«r^-rsi:*tc, vuNX-te^rm 

y h !7 — ^fcl*5^T\ >T^7x- *$Sett:MPLS*BOig 
S> vvl — ^ l*VLANd> iS W £ *l 5 y h *MPLS tf>^ 4r 

^ hcait 7^</u^-r y^3Wc*>-6MPLsjHtcasa 

^^rjy h*VLANC0/^>5r ^ ^VLAN^^s^ h* 

i^miiyvLAN ^ w— ovpNuus-r s vlanjc fS] r a^m-r 

^ So 

[0 0 2 4] ai-x^U — VLANCO^^s/ 
XC^^ixSVLAN^SU^(VID) ^MPLS<7>^^5/ HC<g2; 

n 5 VPNSfeSU^ (vpn 9 -</i-) <r>ft\& *IBte-T s x — r/^ & 

{fx., i»flHI|3iy^/I ^ISVLAN/*^ y h<7?VIDJCJCSC. 

VPN 5^^, ®VPN9-<^*^"-rS MPLS^^?/ 
h*^LTMPLSPtCi^fflb, gffilxy^ ^^MP 
LSP^: >9§:ff LfcMPLS^s/ h{c^^ixSVPN9^yKc 

fSCfcVID**^, !SVID*^-rSVLAN^^2/ h*^^c 

u KviD^-rvLAN{cista-r5o ^ 

30 tt, afSflBO^ijx^/U— ^{CfRlttTMPLS^^r ^ h SH&fcH 
Sffaiy^u^jciiSUfcfcaffi^^^*:**, ffJISVP 

N7^/^^te^7^I-*-^tfMPLS^^r5/ h*^^b 

rMPLsffl{cSfcb-t-So 

[0 0 2 5] X. ±IE«Wtt*»W^»2^J:lx«, * 
^ h !7 — ^i^VPN&^fSU MPLSfflr*lSVPN(D=ir 

y b 9 — ?\Z.&tfZ^yiS/u—?\Z.$S\,^X, (1) 
VLANWSU^ (VID) i:VPNSftSU^t»*>-5VPN7^H!0^J*;4r 

ia«-rs^«, (2) mia»j«H««rffiif^rvLANd^a5a 

SnS/^ 5/ h^iixSVID^jSJC^VPN^^/i^Sr* 
ttVPN^^^Sr^tpMPLS^^^ h4r^fiKbrMPLS*H 

^ia>?M^ti5o - .7)31^ s>/i--^iis^, (3) 

S.miM<03Ly i?jls—jr{ZfatfT}llPLS'<fry h ^ttlt^ 
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(5) ffilBHPLS'*^ ? h<Z>?5$fcMA 
tSS5 J: $ f£§ff^ s> — ^fcjtS CfcfiiSJfl 7 -</u£#: 

[0 0 2 6 ] X, ±lS^®l^*^PJ^>m3iCi:n«, * 
ft*y h P-*±£VPN*:J#J*U MPLSPT^VPNtf^ r 
H*r«J«U VLANT-K 7ffli^t5T * "fe * 

S> h !7 — ^fc*5tf *3i3rS?;U— *M*3^T , (1) 

vlan^S'J^- (V ID) t VPNHBU T- & £ VPN 9 -<yu » JEg «: 
i5«-t*5x— tOK (2) flfrlST 1 — ^Sr^^TMPLSjfiJ: 
15 T^fi-fZ'^fr y h te#**t5VPN9'</WwjsS CfcVlD& 
#VID*r#t*VLAN'<*- :x h LTMPLSWfcS 

[0 0 2 7]X, ±E»JHtt*»W«>*4«ciJ:ix«, * 

JfiV*?' h 17 — ^ Jbt-VPN&^jSU MPLS$3T*f£VPN<7>^T 

-T5*ix h P-^MSStf Saiy^— M:J3^-C, (1) 
VUMfcSU-?- (VID) £ VPNaWU^-Cfc 6 VPN^^UCO^fjCfi:^ 
IBttH-S^-^K (2) ffllE^ — ^Srffl^rVLANJ: 0 
A/t^S^^X h^^nSVIDtCjSCfcVPN^^^** 
«>, VPN 9 ^I'&^tfMPLS h*£jSLTl!PLS*I 

i£jSSC;fcVID*:#«>, ttVIDSr'&tpVLAN^^ry hSr^b 
TMPLSSPJCi^ffi-rSVLAN^^j/ ZtimX-tz^y 

[0 0 2 8] 

[«Ro|UKo»«|] (A) *»93tf>8SIB& 
H 1 W:*IS W^VLAN^MPLSa^ ^ h 17 — ^ <7)«EB&I1T* 
&9 , 101~104^M^A~DOVLANT*^» t)^f^OVID(VL 

an iD)r*fi^nrt^ e non^^^—^y h(wAN)_h 

7 — jMMPLS*s> ht7 — 1 1 1 - 1 14 ttMPLSP :X v> 

— ^ 111 — 114ttVLAN101~104;$>fe A^^S VLAN'^ y V 
(0 2 0) SrMPLS'^yh (12 5(A)) LTiHf? 

[0 0 2 9] f/^t, miSM=^y^^— VLAN^ 
y V £ *x 5 VID 4: VPNSKSU^^ £> S VPN 9 |c« 

aR*. V ID tc # x. T r tl, b 9 ^/l-- £ f^-^JD L r MPLS/^ 5/ 
h £ L TMPLSH 1 10tCi£ ffi-T 5 o MPLSffi 1 10 12 ^ 

a* fe MPLS^ h«:itt^S*«xj/^-^*W- 
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?-l<">r-rZ>o SftflO^iy^l — ^ttMPLSfflJ; UMPLS/^ 
h«:«fl|-^n«, ftiSffl^^^SrfflBfci-Si:*^, VP 
N^/l^TCCOVID^&U 9^/M-#*.T^eviD£f+ 
iDUrVLAN^^r 5/ h£r£i£U &VLM*/<tr y h £rVID2* 

LAN^bl^— mPmcJR-fSSfiffllVLAiC^^r 3/ h^i^fg 

[0 0 3 0] 02 ttai 5^ i?Ar—9 HlCOtaS&*jSliI^^ 

/t? KSB121ttEthernet^ S $ 7 

—^^mm&tfmx-, Jff^CDVLANJ; «9VLAN^^^ h 4rSft 
-T^o VPN3ftBU^122liSf&UfcVLAN^>5ry h (7>VID*# 
HR UTVPNSrKBU ttVPMcjfc fcfc* ^/9^<^«*fl$ 
(-^y^-^) 123i (i=l, 2, . . . ) -A*"T WW * ixfcv 
Pmcj&ttiV^/l'—? 123i<7>T--"^/H24{vli^^iJx.i^Ii| 
4 {C^f ct 5 , VLAN ID (VID) t % ^VID{C J: 4# 
3e$ttSVLiW^0f*rSVPN*W«+SVPNBIglJ^ (VPN 

-ffr mmm ? *</nmm 133 ^sftwi ^ ^ ^ ^ 1 

iSffl 9 (push 9 ^< A-) S:lB«t-r S 0 
[0 0 3 1 ] ^^/U— ^123112, h^A*t5 
i:, ^tC-££*L5VIDfCj£: CfcVPNKSU^CVPN^^W 
4rx — ^71-124^ t)^a6^> 0 X, -9-^^ — ^123irt/<^- 

30 /H33J: 5**5 0 9^</^**tt«, ^1231 
li/^y h^^^^ffiTVPN^^/^t^K^^^^ 
4r#Ab(swap). ^^7— Kffl 1284: ^ UTMPLSP 111 
Clffit^o MPLSfflU0«-=P«)K3£$nTt^a 

«3iy^/U— ^<r>=7^ Z/j3— K=S5128liMPLS3fflllOi 19 MP 
LS^>/ h4r§ff VPNSHSU»129ttMPLS^>VPN9^/^ 
Sr#B8 LTVPN«r«M U KvPN(c^ Cfci^^/^— ^ 123i 
(i=l,2,...)-.A*t5 0 

^ [0032] ^^^-^^mmmm^^/^^wm-r^ 

*lc, >^/H24*:#HRLrvPN9-</Hc:B: ISfcviDS: 
*^)5o VPN9-<^{C#x.T5R^fcVID4:^t?^ 
^4rW0brVLAN^^ix h«r*J=Rb, i£VLAN^«<r:x h S: 
VLANtROcO^ ^ >^7— K«B 12lSr^LrviD^^-fVLAN^ 

/H24<DrtStt|R| — > 1^ — C0VPN{CM-t"^VLAN<7>VI 

£>o7t^ t^^Bi5^tJ:5lv: VPNfe{c# 

5d? S&^DOVLAN 104{Cilfs^^l^*rS^, 0 3 {C^-f J: 9 
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?b 9 s</ls<OX 17 y 7&zc- y V)V—# 111, 1 1 4Tfr 

tttoix*. riniCctf3^ft{«VLANJ:DA*-t*SVLAN/^ 

S> f>^ai5/v>^-^lll^MPLS^>$r^ h fcfcoTMPLSffl 
aij/^A— ^114-CVLAN/^^y hM^ft£ 

*u i^miso vlan tm— <z>vpnmjs-t s vim^mm £ ti 

So 

[0 0 3 3] (B) M>\JSK£Z±m<0*y b V-tWm 
B6ttMPLS«fcffl^/^*^*y h P — *fl£J»RWBre 
*>D, 200ti:#**S' h 17 — ^^*>5>T is*—* y h-h 
iC^^^ttfcMPLSJB, 2011* VLAN Domain JfcJfC, 202I2VL 
AN Domain £4\B* 203J3VLAN Domain ;*cK> 20412^ 
^^S/h, 205I^^T-YT £* — /MFW)-T?&I9 , £-VLA 
N Domain {Ctt««fct?5^|60VLAN^«fi8: S4xT 1^5. MPL 
SP200^^VLAN Domain201^203R|t?*>oT, MPLS^O 
ji y i/\ZLX$ VLAN^r^ffi-T S:/n ^ v>/U— ^ (Pro 

vider Edge Router :PE)211~213tf^tf btlXl^ S 0 

[0 0 34] VLAN Domain JfcSC2Olfcl*JfcSC«lK0> A& 
3£<DVLAN(VID=10l), Bdk*<7>VLAN(VID=2)^^fia*tlX 
1/^So Adfc3l<7}VLAN(VID=10l)£«j£^SCPEA— ^ (Cus 
tomerPreequipment Edge Router) 212 f3 , Ethernets J: 
£ L2Switch(* << y^>-y/^)2l2&fr Itx y — 

?pe 2ii<Dm<o&— M:giir^5o X, B-ifelBov 

LAN ( V ID=2 ) 4: Writ i- 6 CP E A — ^ 2 14 [2 , Ethernet £r^T" U 
TL2Switch(^^ ^^^^^^)215{C«&JBS^tt, tt*>f 
^^^^^^215^31 yi?Ar— &PE 2il<Dm2<D7$— b Id 
^^ntV>5 6 VLAN Domain £ *\S202 
K(7> A£3£cOVLAN(VID=152) , Cii^-f > h7^^ h 
# * tit ^ S o A £31 CO VLAN (VID= 152) &Mf£-t S C 
PEA— *221i2, Ethernet J: 9 L2Switch (* <Y 
/^)222^^LT^^/i'— *PE212tf>mi<7>^~ h «C* 
Iltl^o X, C^HCO-O- b =7* y h223<7>CPEA— 
^22412, zsLyi?)V— ?PE 2\2<0%2<Dtf — b 
Tl^o VLAN Domain *:K203«CW:^:EifiE(7> Aik*OV 
LAN(VID=1501h C&HO^yh^y h^MSftf 
^So A^3^OVLAN(VID=150l)^*^;-r€>CPE/^— ^231 

12, Ethernet 9 L2Switch(;* ^ ^ >^^:/) 232£ 
^ttx^^- *PE 212<D?&1<7>7$— htCftatt^ 
So X, C£U£(£K V h7-*5> h2330DCPEA — ^234 

13, 3iy1?/U— ??E 2l2<D%2<ntt — hCSSJtir^ 

So 

[0 0 3 5] ^itfeE{CjoaS A^^(DVLAN(VID=101), V 
LAN(VID=152), VLAN(VID=1501)^[^ — (DVPN^rS^Sbr 
i/^o fitoT, AdklR{Il^bllPLSJH««:as&, 0 7 

(A) 5 l^#CPEA — ^212, 221, 231 W 

T ^ir;*P&VLAN^«J$LTftSL2(VLAN) over MPLS^ 

17 <B) {C^-T X 51-CPEA— *214&tF:?r -f7 
^2053^1^^-^2/3^^^ ^^^SHB' (C» 
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?-*yHtlBSliift5. X, c±!P»>fcliPl£llWB«r 
ji.S£, 07 (C) {c^-TJ: 5^-T>- b9*y H223, 2 

33<7)CPE/U— ^224, 234^/1^ — ^RTlC^IS £ S J: 

5 tCjLx., CilO^j/ h!7-^i2MPLST~VPN£«J&L 
frMPLS/VPNs^ 5/ h !7 — *j£1ft£Ji*o 

[0 0 3 6] (C) L2 (VLAN) over MPLS^ h 17 — ^ 
12 8 ttH 6 J: 9 A£*fcHaW5«B#«r»* ffl bfc*3S 
B^CDL2(VLAN) overMPLS^?/ h 7 — * Oif^lt^ «9 . 

— ^CPEA 212, 221, 231{CI3L2T FU;*T-&SMACT K 
l^^MAC A, MAC B, MAC C3*ft £*lT^ 5 0 
[0 0 3 7 ] (D) =>yi?fr—*<DMl£ 
£r3LyissU — <??EA^PEC\$m— COfti^^r^t X.Tl^ So B 

ffl^JwriH— «F*«rW Lt^S. K«i2iliE 

themet-f ^^7*— ^f^OVLAN <t 0 V 
LANDS' h4:§ff-rSo VPN»jBU«122«:5fSLfcVLAN 
20 '*fry h<7>VIDSr#WUTVPN*afeSUU, VPN^CTt^ 
^yu— ^123i(i = l,2,. h$rA*tSo 
■ /U — ^ 123 i <D VPN 7 ^< A- T" — 1 24 (3 HI 1 0 \^7F~t X 

0 VPN7^7>(VPN^U J F), gaT"f ^SCPEA— 
^(7>L2T KU^GKACr Kl^^), tli^ttO^ 7 * — 
^ , 3i y vvu-^ JC*3|«-r S VLANOBISU^ (VID) , 
VPNi (VPNinstance : VPNafeSU^fOflE^) O^fJES:^^^ 

fs^^nr^So 

[0 0 3 8] X, L2VPNA— ^i^^X — ^7H25iCW:, 0 

1 o tc^-r i: 5 {cvPNSr*fi»:-r5VLAN»jc, ^vlanj^ 

J0 C0CPE7U— ^(7>L2T K (MAC T Kl^K CPE7l^— ^ 
d^Sf^-fS^i^^U— ^(7>A— Kl^ttPT 
Kl/^), CPE A— ^ (7>M-rSVLAN(7>^U^F (VID) 
Sft5 0 H8(OWTWc, VLAN (VID=101), VLAN (VID= 152), 

VLAN (VID=1501) (D^n^ftl^»lS * , CPE/l ^ 2 

12,221,231<7)MAC T K U^MAC A, MAC B, MAC C, ^C 
PEA— ^^SE3K-*-S^y^7l--^ (PEA, PEB, PEC) 211, 
212, 212<D/Is— -fs^ ytT K U-^ (IPT K W^), *C 
PEA— ^CO^-TSVLANCOVID(=101, 152, 1501)j&*«*S£n 
T^So 

^ [0 0 3 9] MPLSPA — ^^^X— ^/U (SiS^ 7 

■r— ^A) i33«Sfs^ $/ v>A-^ — coSS&^r »«t Sii 
ffffl^^7l-^l5«i-So H— VPNfC*i-SVLANPfl-Ciift 
•tr#S«t5tC, ^tf>MPLSfflrttf>7l-— ^(7>A— h^5£§IS« 

/u— *ri/>r-fu b^fr*m^xmtm^yi/^— *t>h 

J)|(|xy^-#|:S8BIStr»*t, LDP (Label 
Distribution Protocol) T^SSS (-Label Sr^J 

^rs 6 ^or, Sift {go oi yi?;\ — ?<n>v— bfcgtexz 

A— ^^^^n h3yH32^rfflv^TSft«fl3i5/v>/l. 
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[0 04 01 if://!'— ^123iOVPN7^/H5Ml£|U26l2, 
VLAN^^y h (H2 0#R) *A*-T££, * 
nsvlD(cj*:C/cVPNaiSU^(VPN^-<yw) SrVPN^^/u-r — 

teVLAN^jy f>{C^*n-5^^MACT K U;* M£<5^TL 
2 VPN/1*— fy/f- ://H25£ 0 ffl^ttlai j/^U— ^(Z> 

-://H33 X 0 K/u-^ ^7K^ (IPT K u*) tc 
*ttSf -5 <Ea£ JH 9 (push 9 ^AO £ 3fc #> 5 o VPN 9 
/K pushv^^sR^tthf, ^123i hid 3 

■Tct ^^^^{ce^TvpN^^^xt/te^ffl^^^*** 

ALTMPLS^y h£rftj#L(swap), ^MPLS^^r^ h £: 
^v* — K»i28Sr^brMPLSKB«CjSa-t-^o 

[0041] j^^, -^^Ksesnrv^SMPLsiBrt^aK 

ICfo tefffl 7 ^/t' # *. ft* kMPLS^ s/ h * 

— P<Dy^ — KSl5128i3:MPLS;PllO£ D MPLS'**" s>' h 

PN*S8B'J U ttVPN^JEg fcfci^/l— * 123i (i=l, 2, . . . ) 
-A*-*- 5 o * 123 i l^^^ffi 9 "</u £ H4B*-f 5 

VPN^-^7 1 — ://U124£#^LTVPN7^/MCJ5£; 
CfcVlD£5fcae>5o ot^, VPN7^/Mc#x_-C3fc#>7tVI 
D*£tf* ^*tt*DLTVLAN^3> h «: ft/* b (swap) , 
f£VLAN/*^ ;y h&y >T — Kffl5121^r^L-rviD*^-r 
VLANiCi^ttJ-fSo ^^yS?/!' — *211~213(H8) 

MrfcttSVPN^^/L-X — ://H24tf>rt£ttH — ~t*ft< , IrI 

— (Dv?mz.m-?z>vLM<DviDm*m c£i4ffibftv\ ^ 

fc, Bdt?ttS5li^Sft^fc^ U^/^ — ^123i(i 
=1,2, . . 7^/U^-^/H33ttVPN&^#^-T 

[0 0 4 2] (E) VPN^-^CDftA 
VPmcJl-t-SVLANl^dr-Ciif&^^Si: 5lct5lctt, 
(1) ^&ZtlbVUN&&ffi+Z^vi?Sl'— # WO/I — h 

://H33(0 9) fCtejB#7'</t'S:lB«U £>0, (2) VP 
N7^f- ^/H24, L2VPNA— ^^X — ^H25*rfN 
A-**Si^S**>So (DOfiiSfli^-^^^ — ://H33<Z>f£ 
fiK*»WtJS<!n-e*>Sfcdt>RWBLftir^ VPN^/l-x- 
y /H24 , L2VPN/L' — ^^^7^ — ^/1^125 6 i- 

14, iio (A) {c^-TJ:5(-> *i\ vPNOfSSU^(vp 

N7^</>), VLANS&SU^ (VID) , VPNiSr^^l' — ^*^£A 

®^^^/U-.>5rOVPN7^<^*a3aS|5126(4, £ ^tC-gJgH" 
6VLANOCPE/U— #<D}iiACT K l"* £ARP (Address Resolu 
tion Protocol) ?:ttot^, X , push^^/u^f+^ix 

iio (b) 5 (cs^urvPN^^/i-T 1 — 

^l24$rfMfciT-£e 
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[0 0 4 3] o^*e, /U— ^^^X—^/^^95127 

RWLAN^SU^(VID)^VPN : 7^</l-'r---^^124J: 9 
TL2VPN/1'— ^V^x — ://W25<OdirectConnectfi^£: 
MtS(Hl0 (B) #HR) o U^t, VPN£«/3;-r 
6#VLAN(VID=101, 152, 1501) t VktH"t^>^y (P 
EA, PEB, PEC) 2 11, 212, 21314 J £*L^*UBGP£:;8 l^T, 
g^^vvU — ^tC«^^£^~1^U— ^CPECDMACT K U 

g^y vvw— Ptosis— ~?'*y9T Ki/^ (IPZKu 
;*) , YlDSrfiU: Ltteox 5/ v^/u— ^{c^fctj-f 6o Cti 
tc£ ^J4SmW«fcS<5l/>rL2VPN/U 
-^V^T 1 — ^/H25Sr^A"*"5(Hl 0 (B) #33) 0 
Jl^Jbt- J: D , %r^ yi>;u— ?2ll, 212, 2130^^^^ 
lCtt0 8OAikllOVPN{COl/^rill 1 (A) ~ (C) 

\z?Fi- vpnx — 7/i>&Ytf$ £tiZ>o 

[0 0 4 4] ( F ) CPEA£> bCPEC— OaiffW 
012 l4^M^A^k^OVLAN(VID=10l)^M"t-6^-if 
— ^CPEAd* b ^CSO A^H^VLAN (VID=150l) IZ.M't 2> 

tf/i— ^cpEcic^y h srasft-raaiftwc**- 

^ ^ — if/U— ^CPEA»VID=101*#^S^ ^*tt»DStt/tV 
LAN^^iy hPKTl^r^tti-r^o ^ 3/ — # PEA 211tt^ 
❖■^ hPKTl*A^-TS ir^^^r^ U, ft^D^VPN^^ 

(=26 : ±M A O VPNSKSIJ^) 7 (=push 7 

)\S> & ft*P L T ft 5 MPLS^^ 5/ h PKT2 ft A L T MPLSP2 
OO^WtSo MPLS/^^3/ HPKT2I4^«>KS$*1 

ri^MPLsiHrt^Sifttw^roTfiai^^^^i-ttW**. 

ft* b IW^Sfilx 3/ v'/^ — ^ PEC 213(CPJ^i-So 
Sftlil^iX ^PEC 213{4 9'<>'l-^r^b, ^G^feO^ 

— ^CPEC*JR-rSVLAN»S"J^(VID=1501)^rft^DL 
30 TVLAN^^ 3/ hPKT3^rf^^L, VID=1501*3f ^"T 6 VLAN 
{Ci^fcH-rSo cniCj;^ VLAN^^r?/ hPKT3tt^— if/l- 
-^23Uc5J^-TSo 

[0 04 5] (G) L2 (VLAN) over MPLStf>i£ff 40,31 
Hll 4I4L2(VLAN) over MPLS CD i£ ft £0:^:7 n 

^^301), <+jD*tlTV^fttfntfMPLS^^r j/ ht'^S^ 

e?a*^MPLso*a3a*rfTV\ ^^*#^D^tir^ixi^> 

^^^{C^^n^VLAN IDHlDl^I^tttilL^rix/ 
^ 302), VIDM*4096^±r^6:6>^-^ ^t5U77^ 
303) o 4096^±T-*?iXl^. VIDflICO^ao~4095$:ffi^r 
h La>U VIDM*0~40 

95<Z>aga(CAoTt^tttf, VLAN ID^: VPN^^/^'^^^'T 

— ^/H24*r#BR U^y 1 304), VPN9^</Mffi*38 ji. 

Sn/Si^ai jy^-f ^ (^r ^^305)o ^^^nftitiX 

tfa#OMPl^^liS<7>*Q.3S*fT^\ ^m^ixixi^, ^^^r 
^LT2i gO^-<^{it(VPNv^/^)^roit6 (^7^^ 
306) o 

[0 0 4 6 ] La>£1&, h^5feMACr Kl^^ <fc 

5<7 ^§faO0^iXv > ^^^^>/^--^ P/ ^^^T Klx^dPT K 
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^307)0 W/<^7F^#*iiiil, ifc&m?^ 
;>-r— ://H33£r#ffi It6i^ffl7^ (push^^u) S: 
jfcaM* 7"^ ^308) , fitpush^ ^uSr l»/B S fcotf TMP 

— * 60*0.3® T-&>£ 0 MPLSjffiP^^60^-</WU— 

^teasa^ttfu MPLS^^-y hs^#>^:^£*lt^6mp 
wa>*««3iy^— #tiiRiitT«as*ix* ^^3 

10) o 

[0 04 71 Sfsffl^: 5/ ^ ISMPLS/^ 5/ h d^SJ* 

vitt^^y^ lc*^ ^^311), ai#i-n«, 

312) 0 o^r% 2PgiigcOVPN^-</i'^rtttilU(^x^^ p 

313) , VLAN ID(=VID) £ VPN^>^ £ <7>;#J&t* — ^/H24 
Sr^flRL^f 1 2X^314), 'VID##ji. £nfc*>^ a 5/ * -** 
6(^x2/^315)0 viD3&4»ASix*itntf^^r^ hS:* 
*U VID3&««fl.SiXtttf, 2Bg|07^^l, ft 

^316) 0 Ot^, VPN7^<^X— > r ^1245r#KUTttiA 
>f ^*:7^ — R-T X\ZVLAN'*fry 
h«L(^f 3^317). £a$fc<7)^ — if/l^— ^CPECISV 

8) 0 

[0 0 4 8] (H) VPNX — ^/K^SSff^^ 

M* tmik-rZo t:r-, vpno*j£^{|^/SCTVPNt- 
-^/H24, 12SS:!E«T-#-«^S3^*>5o Bl5tta-if 
^ - * CPEAri* a — i^U — ^ CPEC £ jl ff-f 3 4§ ^ CO lE^tft 

1. ^x— ifA" ^CPEA 212«:365feOA— if A— ^CPECtf>M 
ACT Kl^tf^FW^fctLtf, A'— ^CPECCO IP7K^^ 

2. SLyifAs— ^PEA 211^^ARP^>7*y hC/n— H** 

x b^^ry h)«:$ft-rix«, fleas' h^^t'-^ 

il, fdK7>^-/ vvl— ^PEB, PEC 212,213^*^0 

3. a— If A— ^CPECte g#C0IPT K £r-a tpARP/^ 
5> h^rSfa^ni^, ARP-reply/^ y h fcg^cOMACT K 
l/^^^T^-r-5o ^PEISARP-reply 
'^j* Mc£ I? VPN^^/t-7 1 — :7VH24, VPN/U — ^>^12 

sicjoit^^cpECDMAcr Ki^tsttWi-RR-rs. 

4. X. &ju—?<d IPT Ki^fc-SfrAKP-* 

[0 0 4 9] ( I ) PJ— VPNfcM^3VLAN[^:fcc0dIfi£ 

11 0 , Ull *#SB LtRB LT^VPNx-^O^J* 
VLANP±d^g*ICilfg^r^TX.5^^-C#>ofc 
WCVPN^mUTlr^TtBrftVLANWiOiiflrSrMlJl: 

5 * ^ ^ — ^ n {c ^ t i bgp tc 5 a— ^ v ^i* n CO 
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^<D«t5^-rntf, L2VPNA'— ^V'*' 
X— ^/H25lcafl|*ih5fe^ — *CPE<7> MAC T Kl^, R 

/u— ^CPE^agiK-r5^y^/i-— 9<r>A,—-?*y 9 T K 
u*(iPT Kix*)a*«»$nft< ft 9 . iIff«r*T5c:£ 

[0 0 5 0] B16 ttaft*JLt<Z>VLAN3ft«#«E-rS4»*t7> 
L2VPN^— ^V^X — ^/l^l25(7)#^MS> r i3— ^^5o 
Bt^VPMCO^T, ^PE^VLAN ID(VID)& 

WPN«By^(VPN7^<^)SrK3eA*-*-S C*?* ^^40 

1) 0 o^r% iift^ihVLAN(7>-<r ^A^/-r^ (^X ^^"4 

02) o PEISVPN^ ^<J^r — ~7 *v & g ®jf^^ 
L (^ T- 2/ ^403) , O^-C, ^^iX — ^PEI^L2VPN/1- 
— ^ ^ i/x — ^/H25COdirectConnect 'tS^^rf^^'r 6 
(^T $/^404) o 

[0 0 5 1 ] iBGP^or, VPNyU— f^V^ 

flMR (a. — ^CPE(7> MACT F>^, aiy^yu— ^ (D 

/p-^s/^r Ku^^)^a{fSih^ttr^^^vLAN 

^405) o afS*lh**tTl^5VLAN}&«ET^*o 
T ^ -5 31 5/ VVL'— ^ PE^ liVPN/1^— S yi&&i&T£fS b 

l^TL2VPN/U— ^V^X— ^/H25^r#^ci-^ (406) . 

±(Cct "9 , a: 5/ vvl— ^PE(7)L2VPN/t ^^^X — ^/^l 

25«Cf*afSS6Jh5fe/U— *CPE<D MACT K^, ®/I ^C 

PE^^^ci-^^i-/^^— Ki^^^SftSixft^. - 
ftcoviAt nrnm^ft o^t * < ft 60 

[0 0 5 2] ( J ) VLANCOuser priority £ MPLSlC&tf 
Ji? 6 IP Precedence 

017 (A) o\Z.VLms<try h<D? Jffc3¥y 

h(Duser priority^r^^. Z.<D3K*y hX&mCX'Mfe 
£tlti7 ,; 74*V T^ ct 5^ftort>5o ^ 

^^{j-tt^^^^^-y 7 t -f^*t> 0 — us (b) 

(c^-Ti: 5 ICMPLS/^^ ^ ho^-</u|i3tfiy 

^-f — KEXP^r^^-, r.C03f 2> h^r^l/^TIP Precide 

nce^:^S,-f6o ^LCOIP Precidence t> ^ ^ ^"U f-fffl 

7 p 7^tyf^M£<<, »«**#it*u«^9>f^-» 

MPLS^yy h^SKI"*" ^ IS, 3t> hCOuser priority^: 
EXPT'^— Al, X, MPLS^^y VLAN/^ 

try h{cSE*-rSSR, 3t:*^ hOEXP 7 — K<7>IP Pr 
ecidennce^ruser priority ^7 >f — KtcSA't'So ^1 
cO,t 5«w-t-ntf, VLAN{C*5it5«ft»J»S:MPLS«^*5W 
SlPPrecidence^JWi: LTiiSr^, X> IP Precidenc 

5^ So 
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[0 0 5 3 ] • ttia 

WED **** h 57-^iliVPN«r»ritL, f£VPN* 

[0 0 5 4] (ttE2) mia-r^^^^-^SSatt. 7 

%>'<>Ty HSrMPLSflV^-y HcXSI UTMPLSlHfcLiSttl 
L, SftlffilCO^^^— *i*MPLS*BJ; 19 Sft b^MPLSO 
h*:VLAN<ZV<*-y hteXSfcb* ^VLAN^y h & 

[0 0 5 5 ] (f+15 3) (WlBsny ^teVLANO'^ 
^ h 5 VLANfffi SU^F- (VID) ^ MPLS V>**r y 

*n5VPN^^u^ttJS*E1*-*"5x-- ^^SHl*., SS 
fS«3i 5/ * ISVLAN^*- ;y h OVID(Cj£ DfcVPN7-< 

TMPLSPtC^WU «fflT«3i2/^^— ^ttMPLsmJ: t>§ 
ft bjtMPLS^^y M^£n5VPN^/Wcj£bfcVID£ 
ttVID«r*+*VLAN'<*'S' h«T&/#U KVIDd^ 

-rvLANtcsm-rs, c£*4#»£^attE2E*^*s> 

[0 0 5 6 ] (ftE4) ttExy SffHO^ 
xyv?;U- ^KftttTMPLS/^S' h Sr^fctt-T 

i^^^JSS^TE«-**«^— ^^Sr«?t. aiftttlaij/ 
'*Ty hOJftSfeMACT K^^^jCSC^Sft 

^jccfceaiflB^^^***, stiisvpN^^/ustJ 5 ^ 

ffl 7 A' £ * tr MPLS/* >Jr s> h £: £ J# b TMPLSgE tCig 
6. C t*:4#1»£^5ttE3E«<D*2' hV-f* 

[0057] (ttE 5 ) mmvm&m&'r svlanksm* 
-rsaiy^— ^ii^rn^n, tt^j/^/u— * 
£vlan«j££|@<7}T k ^^y^wor Ku*Sr 
fifcbTWEM^y^/i'-^t-iSHiU fc^i/S^— 

[0 0 5 8 ] (ftE6) ^ S^U — ^ttaift ^«JhSiX 
(WE 7) aSflr«*y^-#tt, VID«jMR»B»I: 



(11) 002-164937 

20 

OVLAN^s' hSr**-#-6^t«:4»»4:-rsftE2E« 
CD* 5/ h V — ? * 

£ * ix 5 ^ — !?«5te«« *rMPLSlB oip« jfe«* £ b T MP 
LS^^$/ h07^/K:»AL, Sftflflai^^/^^ttMP 
LS/^^ix h (7>7^yKc^ittSlP«5fefSSiS:VLAN^J.— 

*»«it5#E2E«<o*j/ h 7-* 0 
[0 0 5 9 ] (ttE9) ft**:x h F-^JitCVPN*:^ 
i<? ^l, MPLSHH^ttVPNOarfflSr^fiRU, VLANT?R = T 

a: y ? fcLfc^T , VLAIfflfcSU^ (VID) £ VPNKBU^T? 

fcSVPN^^/uo^jcSSrEtt-rs^*, JttE»KB8«* 

bfcVPNv^/t'Sr^tf), ^VPN^^/^Sr^tPMPLS^^^ h 
Sr^brMPLSSH^iSm-rSMPLS^^r^ h£j**B. £4S 

[0 0 6 0 ] (#121 0) SfFE^^^-^fiH^, S 
ffffl(7)x 5/ ^/u-^td^ttTMPLS^^ 5, h fciStiW-ag 

I^M $ t tEttt 7^Etffl, Srffix., ft! 
EMPLS^^y h^fiKffltt, h^ftMAC7K^ 

JWEVTO^^^AVfi^^^^Sr^tPllPLS^^y h^r 
^jS-TS, C t«MK i t S.ttE 9 E«o* y 5?^- 

[0 0 6 1 ] (#E ID fflEMPLS'<*y h£rt«tt, 
jc? StrEvra4r*jai-5ttmi^tc*tt^«3i^^/u— ^ J: 

CfcffJESft^y^-^*:**^. ^^SrW^^-T^ 
WEi 0E«fc^3i 2x^-^0 

[0 0 6 2] (ftEl 2) ft*-* h !7 — ^ ±{CVPNS: 
M^L, MPLSPT-^VPNO^TPSr^iSb, VLANr-K=r 

^ 5*y^- ^{cfe^r, vlan^su^(vid) irvnrtKgu-T- 

r-^^VPN^^u^^SrlStt-T^T 1 -^^, t?E7- 

Sr*jaLTMPLS3M«CiSUt-6VLAN^^^ hfe*«, 

[0 0 6 3] (WEI 3) ft*-* h !7-^±(CVPNSr 
ff2j#U MPLS3Ht?ttVPN0 3r3M4rflJfi»;L, VLANr-^=i 
7a^t57^t7ffl4r««t5*y hI7-^{C^oit 
— ^tC^o^r, VLANaftflU^mO) ^VPNgttB'J^ 
5^ ■e*5VPN7'</KO^«:E«t5f-^u, lifJE^— 



2L 

^S:ffl^TVLANi:9 Ati-TZ^fry Mc<££n5ViD 

C*:VPN7 & # £> . tgVPN^ ^A- tPMPLS^ 
5/ hSr^StLTMPLSSIHiciSa-t-SMPLS^^rj/ h£i*95, 

*ft5VIW^^M£JSCfcVID&3fc«>, f^VID&r^trVLAN 

[0 0 6 4] (#1514) gffliy 

^ "^feftflMll* s> v>^-^{c^ 
*5*T|B«-f S«i»»9^</HBl»*, iftiSMP 

t^gjSffl^^^Sr^tpMPLS^^s/ ^i«t5, ^i:^ 

10 0 6 5] (#15 1 5 ) JtfJtaMPLS^ y \* 
mrf5VPN^r«i^-r 5 ffiOVLANtCffiJfffi-T 5 31 j, v>^- ^ J: 

— 9\zJ&m+*VU^ffl&WJT>T Ft'* 

0 ***r y h <D9z9G\a& CfcHtjfSgfi^i ^ 

[0 0 6 6] 

I^^O^im] JW±**Wfc:J;*Ui* MPLSCDVPNf&SU^- 
-^<7)379S»lcioV^rr compls Steffi 

VLANtci: SVPN^:opi^fll4,096(7>Pp1®^r^ y T 

^TSCI^lCj;^ ^lffi&VPN(L2(VLAN) over MPLS^^ 

*«4iiPi^»*^-**r*«rtfcR«*-r, j&ts 

*>0, ifti$PflOWAN±iCMPLS{C J: £VPN&*|g-r£ lit- 

[0 0 6 7] X, #»93K,fc;h,tf, VLAN* MPLS Blt-'*^ 

3&><b, VLAN^MPLSO* y h 7 — ^ t> , VLAN 

E.o^-5r— /uttOifiS^ VPNS: HtHf-t" 5 ^ irj&*T-£ £ e 
X. **M^J:tltf, VLAN £ MPLS £*s> M7 — 
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^^fe. tt«S, ««*«tfrC*S J: VLAN 
•C«*tlfcBE#-*J/ h 7 — ^£^lCL2 (VLAN) over MPL 

[0ffitf>ffi¥ft!»93] 

[Hi] *a^mLAN&MPLS0>»fr*5> h!7 — ^<7>«IB8- 

[12] 31 ^(DtttllftfllrifiH-CfcS. 
[13 3] VLAN^MPLS(7>/^-/ h <7)35&iftBS 0T-& 5 a 
[04] VID^VPN^^KO^&'r — ^/K^5o 
70 [05] ai s^/U— ^<7>BUO«J#E-Cfc5o 

[0 6] MPlS*JJBi£± 5 5> h!7 — ^flJttRWH 

[§7] ±m<n*y bv-*mmnmmx~*>Zo 

[0 8] L2 over MPLS* y h 9—?X*&>Z> 0 

[0 9] PEA ^(3is/^V— *)<Z>f*33B*a£-T?$>5o 

[010] VPN^— :/A-tf>£j#;tfc9!0~e&5o 

[011] ifrai-x^ — ^tc*3tf S&ISOVPN^ — ^ 

[012] CPEA^bCPEC— (7)MtSiT^5 0 
20 [013] L2 (VLAN) over MPLS<Z>i£fi#l3£:7 n — (^<D 

[014] L2 (VLAN) over MPLSOi£ff M3g;7 a — (^rCO 
2) "t? -So 

[015] CPEA^P>CPEC-^jSfi"T^4i-g-{C*3ij'S^9lft 

[016] aft*JtVLAN^#«£-rS»-&^*3*tSL2VPN 

[017] VLANfcasttS^- — -y^^-f *y 7^ £MPLSUl 
&tf£lP Precedence(7)^J^:^|g0T-^>5o 
30 [018] h^<— ^VLANCD^^^^^^o 

[019] m%c<D*'C yf-isys^izm-r&tf — 

[02 0] VLANOMAC^l^ — ^ 5/ f>T-#>^ 0 

[02 1] VLAN^^^W^fo^o 

[02 2] MPLStft!J10T*&>5o 

[02 3] 5^R3E©tt«*RBHt?*«. 

[02 4] ^A^y^©«ajttfJPAtt«RWH-C*> 

[02 5] *sJ*^y¥<r>*9 y^HBBtfcS. 
40 [02 6] MPLS/VPNOiftK0T-&£ o 
[02 7] MPLS/VPNsOta^0T**>^ o 

[^#omeJ] 

101~104- • ^.^A~DCOVLAN 
110 • ■ MPLS* y V V — >? 

111—114 • • MPLSJN3GD31 y i/%\Z-Witf hfltz^y 
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